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(54) tg-g^-^-fe^U- 



(57) iwm 

KBSU IUHlScK 1 8T<S&1 7£/fLTKf>f§§l 6 

/Co 




(2) 

1 

^©EIJftOW&fca^TttttO^/^fipfcfcBSft 
*trtlW-C3fe**r*J:3lc«J«bteci:*W«fr** 

10 

A^Mitfff?tl5 S ?©*Bgl$IBfr T-© 
¥a©-aBJBBtf}*ifc:S-3^TS§K u-*Mz >U- fcft 

l ramm i KiefRoa^jg u-^-t y*. 20 
je**frfc, *nE-8OT¥a©-sa»Bfl»*ws&i: 

*iWEI£aiiH«*^tyfB«*3taf * <k 5 S*W* 4:8 30 

[W*«5] MfEfte-A^S^afc, V 
Co o o 1] 

*fBlE«, 40 

•9- k % is-?* yvzmfr&fr&rcm.&B u- ^-t w 

[0 0 0 2] 

A) J^**fc*CTS*fSnfcaMI»0-«Wfi««4: 
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* V t fcti k> 2XAL = VtxAt ©lM6£#fi£i 

©SUA Lfcfcisc 4: 

[0003] coi^awttisoi^fflfflbfcu-^-fey 

S-pt4^tt^3iajB^36«o *©S*tt* 3MM»# 

ffigLooL[f6<iit5o BPS, »«?fl»Sfc«> 
T*&3 0 01 2E*©«r?*^-ro 
[0 0 0 4] 2gfifi9 S e ©A^lT-iM«fflS^iS^?T' 

«.'8l 2T*2SflMWS e 4:l?Pt£§ffifl^S r £ 

6 ©EMStf « o T fc gWfca t tiT L S o T K»JT # 
ft^fcJMftfflT?**^. El«S*«gijT»#5©liaW!B 

n& (H't'csiifasflWBiHi) t**. 

[0005] EPts, KfflKftl^-y-fei^-rtt, 

©**H:ftfcjS J f*fc:ff «ati* ©T% Ki$©asa b- 
*fe -5 ftHB, BPS, W/->©HHtt£i; 

tt^©T\ iS^©^^ffitttl©««tt«S^jfib- 

[0 0 0 6] =tHX\ m 1 3Stf0 1 4lC7jk?£o%:, 
m^fals—StnyV 1 i:^b-^-try+>-2^ffi*^t)-& 

-^■fe>-U- 3 Tii, jBS»u-^-b>it 1 «it««iS£ 
tTOWttWHU ^b-^-by-9-2tt-t>-9-jfi^O 
«M*:*tttll't-S!9*J»fii:aoTS. 0*, la, lb 
ItmW^M^s 1 c, 1 dtt*->, 2a, 2bti.ll 

Tie*?, gytm?**?, 

[0 0 0 7] 

5©T\ JtU-^-fe>-y-2T»tt3te-A©Jtt«±©«WI: 



(3) 

3 

CO 0 0 8] *«Wl4±EO*1»K«***nfet><0 
114, i8«»U-^-b>*i:3tl/-^"fe>-9-*fi*^*5 
[0 0 0 9] 

b^Sf*ft^Wl£K:*^T^te©#&/ ; F : £& ; &i£ 

[ooio] frfrzmsifvit. yt]s-?-t>mc£z>Vo 

^a^Tfi^ab-^y^tftb-^ytfofc 

[ooi i] ^swis-ptt, asau-^'tyy-fcit 

J:*»ieia*lc:IWu^T3tt^-^-fe>-y-iE*3WI*»*«t 
[0 0 12] A^*«J«7?« X Sf$l/-^t>*i:)t 

u-5rij>Hj-o«wittifi*«aET**fc«ic, Emm 

%ft\i-m<k^WLh, aX&Skts fg^bfcftkT-A 
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[0 0 13] W3»14©WBIC*^T, Bt^5CfBtt 

lc4£> 0 
[0 0 14] 

1 mmm.^ir^mmx^ 0 m 1 icfc^r, 

^Hfifi^ffiO^U-^-fe^it 1 Ott, -Jr— X 1 1 
nttiSo ifSW^>tl 2(±, 01 3RtfHl 

4©se*SEii4:ra«©#i«"e*»), y-xnoiit 
^c^n^n*->«t^an?*«^fcjMfflgi5i 2 a 

siRj^jtaERifliayfiu-y-fevi?- 1 3 a, y-xi icd 

W1Bl«'t , *»KEB*n«. 
[0 0 15] JfcE, ftb- ^y-tM 3<Di)JlCO^T 

swrrso *HM»M©^ix-^-fey-9-i 3ti, 0 2tc 

acidic, tttt-Afg£¥ai: bT<DS£ftS§ 1 4, C 

Jt»l 5, IBfcSl 4fr&©3fctf-A*E*fbTttSlHi: 
a»-r«5l*«l 6RtfJl(DS^#§l 6*B£LfcSft 

1 7 coiuftw 1 7 a zmmmoEm. • mm.W}?%®Wi 
mm 1 8*mz-xm&-$ft2> 0 s»«i 6, i^ns 

58ft§§ 1 4&tfgftg§ 1 5 fcS*fS 1 6 fcOlHKs 03 

Al9a, 1 9b*rt»Lfe)ty-^;H 9*RW\ ft 
fr-7;M 9 <D-^<U©-73<0ft7 T-lVS 1 9 a£?gft 
§§1 4 0B3fcllP?l 4a»C«ttU M®3t7r^Ml 
9 b^gftfgl 5©§ft!t?l 5 a££«U ffliiflOli 
WttLTSWa 1 6 lCttifi£-&S. 
[0 0 16] cntcfct)* fSJfciR^l 4 a^5SJt«n 
Syfilf-A«, ft7r-f;M 9 a*iI*)S:ft§5l 6T?E 

B*afi3tbTfi«»l 6^A»LTS»*tU 
A 1 9 b-vmtPtiT3&&& 1 5 a T*gJfcSn«o *b 
T, )fcir-A©fi)aBfflC|l)BbT0«lSHl 8E«fc*> 
&.M&1 6*a^l.7*^bT@»«ll 7 aSDicAXi 

[0017] ^mmmmcom^mu-9^y^ 1 oa» 

WIAtfBI4Kg?-r«k'5E, ^tb-^-b^+M 3T*(iA05 
T*fi3tb-^-tr>-9- 1 3 t-fipaa-r* B©«SHOffl« 



(4) 

5 

[0018] *^5«ifigKinif, fck%m<o®'kte. 

1 5^SJ*§§ 1 6-©±£fcEK-rS«JS£a:S*>% 0 5 
C S-T <fc 5 £ . ®»W 2 2 El t> E aft nJi£&&tt<D,Ktt 
«2 l *fflV»TJBt» 1 4StfS)t»i 5*«*«K:IB. 

[0 0 19] COJ:^*SitS2 lQJMtfflfcLTtt, 
-T^nv2/r.>^a«*fflv>T«Ji«nS*»(*^l/^ 20 

[0020] iii^wv$7-it 

*st««£T<IEI&f « fc©T?fc 9 , 09* tf£BB¥ 5-6 
0 9 9 3W£®.mteffl7ii-£nX^Z> 0 Sfc, EE*£!;tf;l/ 

/vs^-a, 57-*«ritbfcRr»«*ff*ftfiT?a 30 

itrr5fc©"Z?£*K 00*. t£, SPIE-The International So 
ciety for Optical Engineering 1 9 9 1 4p 7 fgff <£> 
TReprinted from Miniature and Micro-Optics; 0 ' abri 
cation and System Applications Volume 1554J IcRItf 

[0 0 2 1] llTU £tflg2 1 tLTSfji^llJiSy 
3#P*W8 - 2 2 0 4 5 3^&«fclE«SnT#!K * 

[0022] fMUct?.^ IIMyWV^-tt, 

-fr&fcjsamtv*. 06, a 7 a, ma;> 7 - 

06, H77»{4ipJ»)a<'r«fci6^:#**B3JLT^L 50 



2 0 0 0 - 2 8 7 1 5 

6 

[0 0 2 3] 06&t>*0 7&C*5l^-c\ 
7-12 0S. ¥»#SST*& SJ/'J3 1 0 2 «D 

7^IS1 0 3, 10 4**&Lfc3JWfifii:*o"C^ 

So ±*W5*sfii o 3 a, &5&f 5 Rji&ifi 1 o s± 

■filtWSct €> «t 5 f"J a l 0 2 ©££4$ (0 6 £ 

[0 0 2 4] KHES/'J =i 1 0 2 C«> ¥®R©"I 

Slfi l 0 5 i:, c ©nJEMS l 0 5 ©^DteBTrv' U n y 

1S102 E#LTS«±T\&lRlfc8»RrtefcnriMfi 1 

0 5%W3:TS h-s/a 1 o 6 
n -t: xtc&tf 3 ttx y ^ >- ^ic <t o T— * ft 
Tl^S. fot, nJiJ&l 0 5St»-^3>^-l 0 
6ti"j3^ISl 0 2£|B|— #ftfr&£o?V«. su 
SEPlKlS 1 0 5©±ffiJSiiattCte, nJlMR 1 0 5Silftl 

©igUlWiTit i: , C ©SMSmgftE KST § gffift &tti ffl © 

ensfcaja-on i 2 a, i 1 2 b i:o«s-fy^ 

t©T'fe?.o C©ttta3Y;H 1 2 A, 11 2BtiS 

[0 0 2 5] $fc, RTlrtRl 0 5©¥ffi3-T;H 0 7T' 
HSnfc±ffi**g|5tC{i, ^v-1 0 8 j6^fi]fi!)#te T? 

>^-10 6©fiiJ^±ffit«, 5pffi3-f;l/ 1 0 7 h — 

1 o e <D®ft*ftLxwfn.mmmtz--tt 

OMSWSr? 1 0 9, 1 0 9*«Ktt6ftT:te»J, C©tt® 
Sf 1 09, 1 0 9S, J"j3yISl0 2KSi3^ 

[0026] ±ffla&tfTffla*7xatR 103, 104© 

ttW (H6fc:*ltS) tB, MI2h-^3>^-i 0 
6©lfc£lRl£¥fT»nriM6l 0 5©^a©¥ffia-i';l/i 

1 OA, 1 lOBil 1 1A, lllB*^ 

IE1 10A, 1 1 OBtt, ±T©att**Rli;tftSJ: 

7i<A^6i i i a, 1 1 lBt, ±T©flHt* t ni;i:ft 

£ 1 0 3flOO*^»5 1 1 0 At 1 1 1 

XSffi 1 0 4«<D*AJKE 1 1 0 B £ 1 1 IBB, 07 

[0 0 2 7] Sfc, MMLfcid^ T1*7X1«1 



(5) 

7 

0 4©Tffifcli> spffiia-OH O 7 i:!t8£$£-£-DjfifelCie 
m*tl&mff*tl?tlttZii-t*SI&¥l 13, 11 

4£«jRWK:Stt*nfc— »Otttil3^;H 1 2 A, 1 

1 2 B*W-->?*£tlTSttP>ftT^3 (ffi, 06 

TS5) . ftlBn^H 1 2A, 1 1 2Btl h— i/a 
y^- 1 0 6K»bT^(ftWcEBSftTRTl&S 1 0 
5©Sttft%«ffi"r*to^ ¥853-01/ 1 0 7&0S1& 
*i5ittSftLT!^-r^fctiffl«?5tl;:SoX¥ffi3^;l/l 0 

7M3^H 1 2 A, 1 1 2Bt©*§5-f:<'^# 10 

[0 0 2 8] *IWV$7- 1 2 0©ilff 

M¥8-2 2 0 4 5 3 92«WcK«£ft-CV5©-C, 
CC-etilS^t^S. -^©WBSKfi 0 9 

*+Hs -te73©«®^?i 0 9^-Ii:tt¥Ia^;V 20 
1 0 7 tcfltSft^^-To RTMfil 0 5©Mfi'JT*{i, 
El lOAfcllOB; * A8£E 1 1 1 A t 1 1 1 B \C 
iot, El 7 fc'^-T <fc 3 1 BTSftS 1 0 5 ©¥ffitiGo T 
¥ffi3-T;l/ 1 0 7 *««f3 J: 3 &#fatc$W*«£n 

Tfct). z:©K#?*©¥BB=i'Oi> i o 7 te«jfE*<»Ens 

i:, ¥ffi=i-OH 0 7©«M^Si:«^JSlcjSUT¥ 

I3#10 7, WV^^tUfnJISfi 1 0 5 ©[MC 
<SK • JUS^S • ^©7b5>^©S¥©SM^c^-3fc 
SfifcTjAWHU TOMKl 0 5^HI»-rSo RTttfil 
0 5tfmnr*£h—i/a>*-l 06tmK<bti, c 30 

irigi o 5ttiHii)'rso 

[0 0 2 9] C©Bf©f?riMEl 0 5©Sffi^ii¥ffi3-r 

;w o 7 cgfensHiTSt i icitMTZo foT, Tffin-r 
;M o 7 fciftf «fc**J»-r*c k»c «t *). aim®, l o 

0 8©$fift**!|»t»*S o 40 
[0 0 3 0] CCD^^- 1 0 8©7fe$ft©^fi||^:$iJ®-r 

®5fE£iffifo c©Maffi«rttca;t), ¥®3-r;H 0 7 
fcTffliaf^xSffi 1 0 4 KIBW-fctJWia-i'rt' 1 1 2 A, 

1 1 2Bi:©|ffl©fflS-r>^*>XK:i«S!Si«E3y 
*n^n©«Wjn-<;H 1 2 A, 112 Blc?g£-rs» 
tlffin-OH 1 2 A, 112 BlC«4-r*#3l»*ffi 
tt„ Wttfil 0 5, Wl^x.nfi\ =7-1 0 83^*¥ 
tflWlC&Zmcl^ tHUJ3^;H 1 2 A, 1 1 2B£*t 50 
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ts-raspffiri^;i/ 1 o 7 £ ©signal l^c £frt>m l 

t*>->3^-l 0 6%-5ffl£LT®W}TZ£. — £ 
©^tfin^/M 1 2 A 2B) T'ligBfiLT 

^W3^;H 1 2B (Xtil 1 2 A) T-figtSLT 

fct« ttHJn-OH 1 2 A, 11 2BK«4-r*8BI 
SE857-1 0 8©«ttfcjSCTa<bU £©»!#« 

[0 0 3 1] *LT\ tftffl3-OH 1 2 A. 1 

1 2 B ©flMc 2 0©»Si*»^T«J«Lfc7U y 
K***rffiRU tftffi3-OH 1 2Afcttffl3^H 1 

2 b i; ©<*■£ 1 2 ooasio^ t ©we« a*> t -f & 
mffMtjs,crcMa^ifi§§©tB7j*, rt««i o 5©h 
ntf, 59-1 0 8©^e^*?ifim<s«®i-r5iiii^ 

[0032] ^ *aw©«^s!u-y'is^*icas-j- 

«ES"fbt>*tiJ3-f;H 1 2 A, 11 2B*»l* 
SiESHtttt^^ 08tC, *%!£©»£• b-^-try+M 0 
©jSffiW&arTo 08T*&. ^»S§3 ltr&o TEI4"© 

m^u— 1 0, 1 o*«w-fc0!i*jsi/r 

[0 0 3 3] fl6*OCOao||^»^-if-b>#-pa:» 
»fl*&1I8ttB8©j68^J;$fcfc*„ BP*, S^S 

>^©Jt*Lh©*©ai&T»EI/^«t3a:oTl^o c:© 
fci6. ^«)^3 2<73SfiT*««&i!Sg3 1 KHilLft 

-?*.y**\ o, i otii, ^smm^mmsoymm 

[0 0 3 4]fct> ^»i^3 1 iCWAtfAtfJgSi 
34^ #»i*;3 2tiAlc«^-r§tuti:^±-r^i:i: 

A^i&6n«*^ c©?B3g[iHg^7j«, *aw©a^s 

gij-p*4i> 0 for, -fe:/-frg{*tfiEi^§fr©ttfii» 
[0 0 3 5] tiTtc, XftWomfrBU-fr-tvyizls 
-So 091c, ^tWtS6^|HlSS©«lfi!tP*^-ro 09 tc 



9 

t«:a-3^T2&isa$ 1 2 A©iMfm^§f§gi5 1 2 b*p& 
©Sffifc^fcfr&W** "*?©£* a L*tttWSi8SKS[ 

fBfcSl 4©aHM»fc»!HBl 5jtP6*)fc«*fc*»6 
8W"6*lTV*o ^LT, M2§gt&£BiH]Sg4 1, 4 2© 

j*tms*«tMjfa^s i , s 2 £LTfch*i;£ft3o —a 

^¥Si:LT©--SWtKlHlK4 3tt» ^-feM^bfcK 

■9- 1 3 ©ftV^ttttOtOTrtfc&^TtfflBPvttft S 
1, S 2*<-aUT^*3&»S^*StKU — SLT^* 

mamts^ s 3 = i (maw 1 ) z&ij u 
Wis 3 = 0 (stano) z&titZo mmsmw 
ass 4 3 est ntmmmimM'D&Mmm.mzm.izri 

[oo3 6] mz.mf>tmm?z a a-a-^u-^-t 
mmfa<D®Mb> uc#&-r o*i*tau *© 

ttUJEKe&tf£EK&Ul5l&4 2, 4 1 3^6 S 2, S 

1 t LT-g{5S^|Hl!^ 4 3{CA*)£ft3o -SMtffilHllS 
4 3T*tf\ A*-rSE*UWB3b^«)IEttbfcEli*«© 

* S 1 . S 2©^S*i:biS-r5o ^UT, -grf ftffM 
l^$Tfe>-9-iE*fcLTS3-l*lBAU fflMttf, £ 

r^3<o c©-H8BiBia»4 3T?'tt, ass 1. s 

2 ^^©gmig^a^ts^igHEfe^Bt©*-^^: 

mrnt>fo\ ^ot, «ittf» ffiti£*issi^fSBi*i© 
asnfcufttt, t©«rt*tttHta***©s**j!!ii:-r 

So 

[0 0 3 7] frfrSSfigTHi, H— ©*W*5 OfcOl^T 
i:fi*»U-^-fe>-9-©tttta^iE1»-e**c 

iui/^. &\s—?*zy*yi 2. i 3*^s§sn 

1SS2, SI tff§SttS©W\ fM*5 0tfif#©Stt 
KtlpI^^as^T'SSo iot> 0 9 ©-StStlSlaJSg 

4 3Tim&mm&£mmcn.^<o\s-?-i>>y<oR 
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[0038] l^u m9<D—%mmWf&viz. 

®S§4 3&$itt&L£lt&LTLf:?©T\ 

2, 1 3©ra«pa»ttf-x-y^i»*av^ 

[0 0 3 9] c©BM*l!B*-rs^ffi4:bT», 0>J*tf 
>-*l 2©*&, agflWtfcfr&ffiSJBIHI (01 2©5£S 

ffiBD ttaw^»s©T?» c ©a»*«Ef %zt-em 
ttt, awanKKisttunitsB©*S{4, se*^a©^a 

[0 0 4 0] $fc, H9©-aS!ElHlK4.3l4, 

20 t^oT, H9©*i«Tftt, wfloyaaus 

lMWtlC*»filM*6 1, 6 2%iIU £tJft6 1 , 

6 2*^©s*f© : frM^#B$K^-r5 c k3^-rnff c t 

v\, cS-rscfcT, Wb-^-fey-9-©5iM«^^S 

cfiaisa««K«Mi«nfcs»*6 1 , 6 2*»&©£ 

IWWfrfcfU £attt£&Sfc§£8t®i§&©®I©6i^# 

30 

[00 4 1] Mfc, ^lffi«©ig©5t^©fci6t(i, ■ 

aiafifiiiscMiSE^n^njittsffiit a l i t a l 2 
©fiiWcElttte 1, 6 2^iss-r^o c3-rntf» 

HA L 1 ta^S*f»6 1 t, ggHA L 2 icSSSIiff* 
6 2*EgiJLTfcHH?*S©T, SmEtt1HKPilt©£ 

*f(*6i. 6 2*ttm"p#acfc©5Sffik:j:0x aaae 

[0 0 4 2] l£^0«©M4SK^J6Slifft%SMLT*5 

40 ©^S^f7-57?a«, 0UAtfs *ffilBA©aiJ«fc:*>*»« 
1SHPP9-3 0 5 9 3 2^SKS2«*tlTfe»J» CtlE 
Ol^TJWTKWWrSo 0 1 1 £*©tftS@E&©*j«* 
^"To 0 1 1 tC*5l/^T, SWS2 1 t4, ig®J@?§7 1 T 
flUHWfc»»Kft*nsi95E©iN9ft^W^y ^ 

^{4^misi^7 2 a, ^©^ttin^^i/i 1 2 

A, 112 B©ffi*K8^^Tg«tg2 1 ©£ffifc*« 
ttitSo /^I/X£jASKl7 3tt. S*tf*6 1, 6 2©S 

4 a, %\s-?*.y*t\ 3©tttfittjii«at*ff3t.© 

50 T% S^fg 1 5 ©SJtffil^ 5^W4M7 3 ©?g 
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«**J6«HlLT«tattl!BiE«*«Br*« §#§§1 
[0 0 4 3] c©@8©l&fi^BttB1*3o Hi, W 

m%mmmi&Lrcim¥9 - 30593 2 dieses 

£*f&6 1 fr<o 6 2 $-e©«H©i£«««*H»§«K:« 
M-?5t. SMW2 1 ©SffiftC^J6"r«fifi"eWSEO 10 
iUJ3^f;H 1 2 A, 11 2BtcSfaflaE#»£U * 

ffitdaisiK7 2*v&k#R2 1 ©gffift 

7 3T'{±. Sffitta@88 7 2*»6©«flEffi€i:<l©«ff 

61,6 2^e>(DSi#7 1 6*^n ; fnt#5>n^)^>'5>^' 
mntnmL-cjEnvm&tt&ft&tZo 20 

[0 0 4 4] CLOi-StC-rtltfx £*M£2 l#£l«*6 
1 £6 2 0®H£iE#lc^l8Wlc;fe£LT}3>K fio, 

ctms, ?lt^ ft]/— 1 3#iE?refc 

Scfc*^fc:--aSMB@l&4 3©titfj*#$*fc'rsc. 

m&mu-#-t>v 1 o©&tti4tg©*£s 

[0 0 4 5] 30 
[38Pl©«Mi] W±ttWLfe ck 5 M$£ 1 , 4 ©ft 

^SiSfS«fel£IEHfc:KfiTt««fc5tftD, fi£*©« 
{*E8i©fl«tt*lRj±T?**. 

[0 0 4 6] w^2©^ic<fcnff. mutius-?*. 

TfT3©T\ a^W*-te>H*DflMie#«fc!>Gl±T* 40 
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coo 4 7i w*m5icEK©«t5fc:. ^b-^-fev-y- 
[H9i©ff¥&MB] 

[0 i ] *$m<Dm-£r&is—$r-t>v<Dm 1 ns«i© 
hub 

[02] ra±suBB«©>tu-^i/^©iBiiii«fli©tt 

Kg0 

[03] (a) , (b) ft]/-9^.y^Km.m^fty 
[a 4 ] *mi t'&*M®mim®<Dtt.mm 

[0 5] *3»flOll^U-^-t^*©3tIx-^-fe>i^ 
@Ift»K©ffJ©fl«^IB*^T«»&H 
[0 6 ] HWV = 5/-©*M£7fx-f 0 
[07] 06©A-A£*S8ftffi0 

[08] ^^©s^ix-^-fey-y-ctSfflM^-rs 

[0 9] *»W©a^U-^-fe>-9-©«ttitt(KttolEIsI 
8©«J*08*^-r:/av*H 

[01 0] Jtb-^-b^OttattfllttStfflv^SKW 
&©BEB0 

[01 1] 01 0©^^M^S#U-*-fcV1J-©fc 

(attffi«aE0K©«fiRfiaj*^-fH 

[01 2] iBS»U-*ft>tf©»«©WijllH 
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(54) COMPOSITE-TYPE RADAR SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the detection of a wide 
range of near and distant objects by scanning an area including an 
object monitoring area with an optical beam of an optical radar 
sensor. 

SOLUTION: An optical beam projected from the light emitting 
element of a light emitting device 1 4 is passed through an optical 
fiber, reflected at a reflector 16, and projected to an outside 
monitoring space. Then it hits an object and reflected, and the 
reflected light travels backward approximately in the same path as 
the projected beam traveled, becomes incident onto the reflector 
16, is reflected and guided to the optical fiber, and is received by 
the light receiving element of a light receiving device 15. Then the 
reflector 16 is driven to rotate periodically in normal and reverse 
directions on a rotating shaft 1 7a via a base 1 7 by a rotating 
device 18 in synchronization with the operation of the projection of 
the optical beam to scan in right and left directions with the optical 
beam. Therefore, the object monitoring area of the optical radar 
sensor 1 3 is not only in a conventional form in an optical axis but 
is enlarged approximately to the form of a fan. By this, the 

monitoring area has a wider range than that of a conventional composite-type radar sensor, and 
in monitoring objects is improved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ultrasonic radar sensor which emits a supersonic wave to a body monitor field, and 
supervises existence of a body / un-existing based on the existence of the reflected wave, In the 
compound-die radar sensor equipped with the optical radar sensor which floodlights a light beam to said 
body monitor field, and supervises existence of a body / un-existing based on the existence of the 
reflected light The compound-die radar sensor characterized by constituting so that the light beam of said 
optical radar sensor may be scanned in a field including said body monitor field. 

[Claim 2] It has a distance detection means by which said ultrasonic radar sensor computes the distance 
from elapsed time until a reflected wave is received from radiation of a supersonic wave to a body. It is the 
configuration of having a distance detection means by which said optical radar sensor computes the 
distance from elapsed time until the reflected light is received from floodlighting of a light beam to a body. 
The compound form radar sensor according to claim 1 which established a coincidence check means to 
check whether the detection result of said both distance detection means is in agreement, and considered 
as the configuration to inspect whether the detectability ability of an ultrasonic radar sensor and an optical 
radar sensor would be normal based on the coincidence check output of this coincidence check means. 
[Claim 3] The compound form radar sensor according to claim 2 which has arranged a reflector, 
respectively near the both ends of the monitor field which overlaps mutually [ said ultrasonic radar sensor 
and optical radar sensor ], was equipped with an optical radar sensor inspection means inspect whether it 
is optical radar sensor normal based on the light-receiving output by the reflected light from this reflector, 
and considered as the configuration [ be / effective ] of the coincidence acknowledge signal of said 
coincidence check means on condition of the normal judging of this optical radar sensor inspection means. 
[Claim 4] While reflecting said optical radar sensor so that a light beam generating means to generate a 
light beam, a light-receiving means, and the field that includes said monitor field for the generated light 
beam may be scanned The compound form radar sensor of any one publication of claim 1-3 which 
equipped with and constituted a light beam scan means to reflect the reflected light from a field including 
said monitor field in said light-receiving means, and a judgment means to judge existence of a body / 
absence based on the light-receiving output of said light-receiving means. 

[Claim 5] The compound form radar sensor according to claim 4 which used the semi-conductor 
galvanomirror for said light beam scan means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of -th© Invention] This invention relates to the compound form radar sensor which raised the body 

detectability ability of point-blank range especially about the compound form radar sensor which combined 

the ultrasonic radar sensor and the optical radar sensor. 

[0002] 

[Description of the Prior Art] If a radar sensor sends out a transmission wave from a transmitter to 
monitor space by the input of a sending signal and has a body (for example, man), a part of transmission 
wave reflected there will return as a reflected wave, it will be received by the receiver, and it will obtain an 
input signal. If space velocity of propagation of deltat, a transmission wave, and a reflected wave is set 
[ the distance to a transceiver machine and a body ] to Vt for the time difference of deltaL, a sending 
signal, and the input signal of a reflected wave, the relational expression of 2xdelta L=Vtxdelta t will be 
materialized. Therefore, distance deltaL to a body can be known by measuring time difference deltat. 
[0003] An ultrasonic radar sensor is in the example of the radar sensor using such a measurement 
principle. This vibrates an ultrasonic component mechanically by the sending signal, generates a supersonic 
wave, is sent out to monitor space by making the supersonic wave into a transmission wave, receives a 
reflected wave with an ultrasonic component, changes it into an electrical signal, and obtains an input 
signal. However, an ultrasonic radar sensor has the problem that it cannot supervise near the sensor. The 
reason is continued for a while, the mechanical oscillation of an ultrasonic component not being lost 
immediately, but declining, even if a sending signal disappears. That is, it is for reverberation to remain. The 
situation is shown in drawing 1 2 . 

[0004] If the supersonic wave produced with the ultrasonic component for transmission gets across to the 
ultrasonic component for reception via space or the structure in the input of a sending signal Se, the 
ultrasonic component for reception will vibrate mechanically. It is based on the reason that the input signal 
Sr has arisen in a sending signal Se and coincidence in drawing 12 . And even if it passes over a 
transmitting period and a sending signal Se disappears, as it is shown in drawing 12 , while it is for a while 
to a receiving side, reverberation remains, and in this reverberation period, since it cannot bury and 
distinguish to reverberation even if there is a reflected wave from a body, it is undetectable. It becomes in 
a reverberation period (reflected wave receiving period in drawing) that a reflected wave is discriminable. 
[0005] That is, by the ultrasonic radar sensor, the insensible zone which cannot perform a body monitor 
near the sensor exists. By the ultrasonic radar sensor, since one ultrasonic component serves as 
transmission and reception in many cases, the effect of this reverberation, i.e., the problem of an insensible 
zone, is not avoided. On the other hand, an optical radar sensor floodlights a light beam from a light 
emitting device to space, and receives the reflected light from a body by the photo detector. Although a 
light emitting device changes an electrical signal into a lightwave signal and a photo detector changes a 
lightwave signal into an electrical signal, since this conversion is performed [ both ] promptly, a problem like 
the above-mentioned ultrasonic radar sensor, i.e., the problem of an insensible zone, is not produced. 
However, since a light beam tends to be influenced of environments (rain, fog, etc.), the dependability of 
distant body detectability ability is inferior compared with an ultrasonic radar sensor. 
[0006] Then, the compound radar sensor 3 which combined the ultrasonic radar sensor 1 as shown in 
drawing 13 and drawing 14 , and the optical radar sensor 2 is used. By this compound radar sensor 3, the 
ultrasonic radar sensor 1 detects the body to a distant place comparatively, and the optical radar sensor 2 
serves as a role assignment which detects the body near the sensor. 1a and 1b show 1c among drawing, 
and a horn, 2a, and 2b show a light emitting device and a photo detector an ultrasonic component and 1d. 
[0007] 

[Problem(s) to be Solved by the Invention] However, by the conventional compound form radar sensor 3, 
the optical axis of the light beam floodlighted from light emitting device 2a of the optical radar sensor 2 is 
being fixed. And since it is thought that a light beam is hardly diffused, by the optical radar sensor 2, only 
the body on the optical axis of a light beam is detectable. For this reason, there is a problem that a body 
monitor field is limited on the optical axis of the optical radar sensor 2, and only a very narrow field can 
perform body detection near the sensor which hits the insensible zone of the ultrasonic radar sensor 1. 
[0008] This invention was made in view of the above-mentioned situation, and aims at offering the 
compound form radar sensor which combined the ultrasonic radar sensor and optical radar sensor in which 
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body detection is possible in the large field from [ near the sensor ] to the distant place. 
[0009] 

[Means for Solving the Problem] For this reason, the ultrasonic radar sensor which emits a supersonic 
wave to a body monitor field, and supervises existence of a body / un-existing in invention according to 
claim 1 based on the existence of that reflected wave, In the compound-die radar sensor equipped with the 
optical radar sensor which floodlights a light beam to said body monitor field, and supervises existence of a 

DOdy / un - existing based on the existence of the reflected light, St oonstituted ©o that the light beam of 

said optical radar sensor might be scanned in a field including said body monitor field. 
[0010] With this configuration, the body monitor field by the optical radar sensor becomes wide range at a 
flabellate form. Therefore, by the ultrasonic radar sensor, the near field which cannot perform a body 
monitor can also be broadly supervised now. It has a distance detection means by which said ultrasonic 
radar sensor computes the distance from elapsed time until a reflected wave is received from radiation of a 
supersonic wave to a body in invention according to claim 2. It is the configuration of having a distance 
detection means by which said optical radar sensor computes the distance from elapsed time until the 
reflected light is received from floodlighting of a light beam to a body. A coincidence check means to check 
whether the detection result of said both distance detection means is in agreement was established, and it 
considered as the configuration to inspect whether the detectability ability of an ultrasonic radar sensor 
and an optical radar sensor would be normal based on the coincidence check output of this coincidence 
check means. 

[0011] With this configuration, when a body exists in the monitor field to which an ultrasonic radar sensor 
and an optical radar sensor overlap and a distance detecting signal occurs from both the radar sensor, it 
can inspect whether the detectability ability of both the radar sensor is normal. In invention according to 
claim 3, the reflector has been arranged, respectively near the both ends of the monitor field which 
overlaps mutually [ said ultrasonic radar sensor and optical radar sensor ], and it had an optical radar 
sensor inspection means inspected whether it is optical radar sensor normal based on the light-receiving 
output by the reflected light from this reflector, and considered as the configuration [ be / effective ] of 
the coincidence acknowledge signal of said coincidence check means on condition of the normal judging of 
this optical radar sensor inspection means. 

[0012] With this configuration, while being able to inspect the detectability ability of an ultrasonic radar 
sensor and an optical radar sensor, the width of face of a monitor field can also be checked. Said optical 
radar sensor had and constituted a light beam scan means reflect the reflected light from a field including 
said monitor field in said light-receiving means, and a judgment means judge existence of a body / absence 
based on the light-receiving output of said light-receiving means, while having reflected so that the field 
which includes said monitor field for the light beam specifically generated with a light beam generating 
means according to claim 4 generate a light beam like, and the light-receiving means may scan. 
[0013] In invention of claim 4, if a semi-conductor galvanomirror is used for claim 5 like a publication at 
said light beam scan means, an optical radar sensor can be miniaturized, as a result the miniaturization of a 
compound form radar sensor can be attained. 
[0014] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. Drawing 1 is the external view showing the 1st operation gestalt of the compound form radar 
sensor of this invention. In drawing 1 , as for the compound radar sensor 10 of this operation gestalt, the 
ultrasonic radar sensor 12 and the optical radar sensor 13 are built in in a case 11. The ultrasonic radar 
sensor 1 2 is the same configuration as drawing 13 and the conventional equipment of drawing 14 R> 4, and 
has transmitting section 12A and receive section 12B which equipped front right and left of a case 1 1 with 
the horn and the ultrasonic component, respectively. Moreover, the optical radar sensor 13 which can be 
scanned to a longitudinal direction is arranged in the front abbreviation center section of the case 1 1 in the 
optical axis of a light beam. 

[0015] Next, the configuration of the optical radar sensor 13 is explained. As shown in drawing 2 , the 
optical radar sensor 13 of this operation gestalt is equipped with the rotation equipment 18 which carries 
out normal rotation / inversion drive of the rotation shaft 1 7a of the pedestal 1 7 which fixed the 
photogenic organ 14 as a light beam generating means, the electric eye 15 as a light-receiving means 
arranged by approaching this photogenic organ 14, the reflector 16 that reflects the light beam from a 
photogenic organ 14, and carries out outgoing radiation outside, and this reflector 16 periodically, and is 
constituted. A light beam scan means consists of a reflector 16, a pedestal 17, and rotation equipment 18. 
As [ show / moreover, / at drawing 3 / between a photogenic organ 14 and an electric eye 15, and a 
reflector 16 ] The optical cable 19 having two thin optical fibers 19a and 19b with a diameter of about 1mm 
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is formed. One optical fiber 19a by the side of the end of an optical cable 19 is connected to light emitting 
device 14a of a photogenic organ 14, optical fiber 19b of another side is connected to photo detector 15a 
of an electric eye 15, and an other end side opens wide and is made to meet a reflector 16. 
[0016] Thereby, it is reflected with a reflector 16 through optical fiber 19a, and the light beam floodlighted 
from light emitting device 14a is floodlighted in external monitor space, and if a body is hit, it will reflect 
having — the reflected light — a floodlighting beam and abbreviation — it reverses, incidence of the same 

path IS Carried OUt to a reflector 1 0, and it is reflected, it is led by optical fiber 1 9b, and light io rooeived by 

photo detector 15a. And synchronizing with floodlighting actuation of a light beam, normal rotation / 
inversion drive of the reflector 16 is periodically carried out through a pedestal 17 at the circumference of 
rotation shaft 1 7a with rotation equipment 1 8, and a light beam is scanned to a longitudinal direction. 
Therefore, the body monitor field of the optical radar sensor 13 is expanded not only to the conventional 
optical-axis top but to an abbreviation flabellate form. 

[0017] As shown in drawing 4 , by the optical radar sensor 13, the compound form radar sensor 10 of this 
operation gestalt detects the body in the field of the range of A, and detects the body in the field of the 
range of B which overlaps the optical radar sensor 13 in part by the ultrasonic radar sensor 12. In addition, 
although this operation gestalt explained that the ultrasonic radar sensor could detect from an optical radar 
sensor to a distant place, the optical radar sensor may have a detection distance longer than an ultrasonic 
radar sensor, and the monitor field of an optical radar sensor and an ultrasonic radar sensor should just 
overlap. 

[0018] According to this configuration, conventionally, in the case of equipment, as the broken line of 
drawing 4 shows, as the continuous line of drawing 4 shows, the body detection of only the body on the 
optical axis of an optical radar sensor having been detectable is attained in the field of an abbreviation 
flabellate form also for a short distance, the body detection of it is attained in the range where a short 
distance and a long distance are large, and the dependability of body detection improves for a short 
distance. In the case of the reflector 1 6 of the above-mentioned 1 st operation gestalt, it becomes with the 
configuration which arranges a photogenic organ 14 and an electric eye 15 above a reflector 16, but as 
shown in drawing 5 , it is also possible to consider as the configuration which arranges a photogenic organ 
14 and an electric eye 15 at a side side using the rotatable tabular reflecting plate 21 to the circumference 
of the rotation shaft 22. A light beam can be floodlighted to an abbreviation flabellate form by rocking 
periodically the reflecting plate 21 as a light beam scan means to the circumference of the rotation shaft 
22. 

[0019] A commercial galvanomirror can be used as an example of such a reflecting plate 21. Moreover, if 
the semi-conductor galvanomirror manufactured using a micro-machining technique is used, a reflecting 
plate can be miniaturized, as a result the miniaturization of a compound radar sensor can be attained, the 
electromagnetism later mentioned as a semi-conductor galvanomirror — an electrostatic type 
galvanomirror and a piezo-electric mold galvanomirror are out of a mold galvanomirror. 
[0020] An electrostatic type galvanomirror is the component manufactured in the semiconductor device 
manufacture process, drives the movable plate in which the mirror was formed, by electrostatic force, and 
is indicated by JP,5-60993,A etc. Moreover, a piezo-electric mold galvanomirror drives the movable plate in 
which the mirror was formed, by piezo-electric resonance, and is indicated by "Reprinted from Miniature 
and Micro-Optics;01 abrication and System Applications Volume 1554" of issue in SPIE-The 
InternationalSociety for Optical Engineering July, 1991. 

[0021] electromagnetism here suitable as a reflecting plate 21 — the semi-conductor galvanomirror of a 
mold is explained, electromagnetism — the configuration of a mold semi-conductor galvanomirror and 
actuation are indicated by JP,8-220453 f A concerning application of these people, and quote and explain 
the part. Although there is a point which is different in arrangement of a permanent magnet etc., there is 
no difference in a fundamental configuration and actuation. 

[0022] If it says simply, the semi-conductor galvanomirror consists of the torsion bar spring which 
supports the really formed movable plate and this movable plate to revolve free [ rocking ] to a semi- 
conductor substrate to a semi-conductor substrate, a drive coil prepared in the periphery section of a 
movable plate, a field generating means to give a static magnetic field to this drive coil, and a mirror formed 
on ****. Drawing 6 and drawing 7 are drawings showing the configuration of a galvanomirror 120. This 
equipment operates by the same principle as a galvanometer (galvanometer). In addition, by drawing 6 and 
drawing 7 , in order to make it intelligible, magnitude is exaggerated and shown. 

[0023] In drawing 6 and drawing 7 , the semi-conductor galvanomirror 120 has a three-tiered structure 
which joined the bottom which becomes the vertical side of the silicon substrate 102 which is a semi- 
conductor substrate, for example from borosilicate glass etc., respectively, the plate-like top as a bottom 
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insulating substrate, and the bottom glass substrates 103 and 104. The laminating of the top glass 
substrate 103 is carried out to the right-and-left edge (it can set to drawing 6 ) of a silicon substrate 102 
so that the movable-plate 1 05 upper part mentioned later may be opened. 

[0024] The plate-like movable plate 105 and the torsion bar spring 106 which supports a movable plate 105 
to revolve with the center position of this movable plate 105 rockable in the substrate vertical direction to 
a silicon substrate 102 are really formed in said silicon substrate 102 of the anisotropic etching in a semi- 
conductor manufacture process. Therefore, the movable plate 105 and th© torsion bar spring 106 also 

consist of the same ingredient as a silicon substrate 102. The flat-surface coil 107 which consists of a 
copper thin film for passing the drive current for movable-plate 105 drive and the current for detection for 
displacement angle detection superimposed on this drive current is covered with the top-face periphery 
section of said movable plate 105 with an insulating coat, and is prepared in it. Said current for detection is 
for detecting the variation rate of a movable plate 105 based on a mutual inductance with the sensing coils 
1 12A and 1 12B prepared so that it may mention later to the bottom glass substrate 104. About the angle- 
of-anomaly detection by these sensing coils 1 1 2A and 1 12B, it mentions later. 

[0025] Moreover, it is formed in the top-face center section surrounded with the flat-surface coil 107 of a 
movable plate 105 by the technique in which a mirror 108 is well-known. Furthermore, the electrode 
terminal 109,109 of a pair electrically connected with the flat-surface coil 107 through the part of a torsion 
bar spring 106 is formed in the side top face of the torsion bar spring 106 of a silicon substrate 102, and 
this electrode terminal 109,109 is formed in a silicon substrate 102 at the flat-surface coil 107 and 
coincidence by the electrocasting coil magnetization method. 

[0026] The permanent magnets 11 OA and 11 0B of the circle configuration which makes a field act on flat- 
surface coil 107 part of the opposite side of the movable plate 105 parallel to the shaft orientations of said 
torsion bar spring 106 and which makes a pair mutually, and 1 1 1 A and 1 1 1B are prepared in the right-and- 
left side (it can set to drawing 6 ) of a top and the bottom glass substrates 103 and 104. As shown in 
drawing 7 , every three permanent magnets 1 10A and 1 10B each which make a pair mutually [ the upper 
and lower sides ] are formed so that the bottom may serve as N pole and the bottom may serve as the 
south pole, so that an up-and-down polarity may become the same. Moreover, as shown in drawing 7 , 
every three permanent magnets 1 1 1 A and 1 1 1 B each of another side are also formed so that the bottom 
may serve as the south pole and the bottom may serve as N pole, so that an up-and-down polarity may 
become the same. And the permanent magnets 1 10A and 1 1 1 A by the side of the top glass substrate 103 
and the permanent magnets 1 1 0B and 1 1 1 B by the side of the bottom glass substrate 1 04 are formed so 
that drawing 7 may also show, and an up-and-down polarity may become opposite mutually. 
[0027] Moreover, as mentioned above, patterning of the sensing coils 1 1 2A and 1 1 2B of a pair electrically 
connected to the electrode terminal 1 13,1 14 with which it is arranged possible [ the flat-surface coil 107 
and an electromagnetic coupling ], and each edge makes a pair, respectively is carried out to the inferior 
surface of tongue of the bottom glass substrate 104, and they are prepared in it (in addition, by drawing 6 , 
although one broken line showed typically, more than one are wound in practice). Sensing coils 1 12A and 
1 12B are what is arranged to a torsion bar spring 106 at the position of symmetry, and detects the 
displacement angle of a movable plate 105. The mutual inductance of the flat-surface coil 107 and sensing 
coils 112A and 112B based on the current for detection superimposed and passed in the flat-surface coil 
107 at a drive current Since it changes so that one side may approach with include-angle displacement of 
a movable plate 105, it may increase and another side may estrange and decrease in number, the 
displacement angle of a movable plate 105 is detectable by detecting change of the voltage signal 
outputted, for example based on a mutual inductance by differential. 

[0028] Next, the principle of operation of the semi-conductor galvanomirror 120 is explained. In addition, 
since the detail of the principle of operation is indicated by above-mentioned JP,8-220453,A etc., it states 
briefly here. For example, a current is passed in the flat-surface coil 107, using the electrode terminal 109 
of + pole and another side as one pole for one electrode terminal 109. On both sides of a movable plate 
1 05, with permanent magnets 1 1 0A and 1 1 0B and permanent magnets 1 1 1 A and 1 1 1 B If the field is formed 
in the direction which crosses the flat-surface coil 107 along the flat surface of a movable plate 105 as 
shown in drawing 7 , and a current flows in the flat-surface coil 107 in this field According to the current 
density and flux density of the flat-surface coil 107, in other words, to the both ends of a movable plate 
105, the force acts in the flat-surface coil 107 and the direction according to the left-hand rule of Fleming 
of a current, flux density, and the force, and a movable plate 105 rotates. If a movable plate 105 rotates, a 
torsion bar spring 106 will be twisted, and a movable plate 105 is rotated to the location where the spring 
reaction force of the torsion bar spring 106 generated by this and the electromagnetic force which acts on 
a movable plate 105 balance. 
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[0029] The displacement angle of the movable plate 105 at this time is proportional to the current i which 
flows in the flat-surface coil 107. Therefore, the displacement angle of a movable plate 105 108, i.e., a 
mirror, is controllable by controlling the current passed in the flat-surface coil 107. If it asks for the 
relation between the amount of currents beforehand passed in a flat-surface coil, and the displacement 
angle of a movable plate, the displacement angle of a mirror 108 is controllable by controlling the amount of 
currents. 

[0030] In case the displacement angle of the optical axis of this mirror 108 is controlled, in the flat-surface 

coil 107, it superimposes on a drive current and the current for detection for displacement angle detection 
is passed on a high frequency compared with a drive current frequency. According to this current for 
detection, the induced voltage by the mutual inductance between the flat-surface coil 107 and the sensing 
coils 1 12A and 1 12B prepared in the bottom glass substrate 104 occurs in each sensing coil 1 12A and 
112B. Each induced voltage generated in sensing coils 112A and 112B becomes equal from the distance of 
sensing coils 112A and 112B and the corresponding flat-surface coil 107 being equal when in other words a 
mirror 108 is in a horizontal position, a movable plate 105 and, and the difference is zero. If a movable plate 
105 rotates a torsion bar spring 106 as a pivot with the above-mentioned driving force, at one sensing coil 
1 1 2A (or 1 1 2B), it approaches and induced voltage increases by the increment in a mutual inductance, by 
sensing coil 112B (or 112A) of another side, it will estrange and induced voltage will fall by reduction in a 
mutual inductance. Therefore, the induced voltage generated in sensing coils 1 12A and 112B changes 
according to the variation rate of a mirror 108, is detecting this induced voltage and can detect the 
displacement angle of a mirror 108. 

[0031] And for example, a power source is connected to the bridge circuit which prepared and constituted 
two resistance other than sensing coils 1 1 2A and 1 1 2B. The circuit which formed and constituted the 
differential amplifier which considers the electrical potential difference of the middle point of sensing coil 
1 1 2A and sensing coil 1 1 2B and the middle point of two resistance as an input is used. If the output of the 
differential amplifier according to the electrical-potential-difference difference of said both middle points is 
fed back to the drive system of a movable plate 105 and a drive current is controlled, it is possible to 
control the displacement angle of a mirror 108 with a sufficient precision. 

[0032] In addition, when applying to the compound-die radar sensor of this invention, it is not necessary to 
necessarily form sensing coils 112A and 112B. The application of the compound radar sensor 10 of this 
invention is shown in drawing 8 . Drawing 8 shows the example which formed the compound radar sensors 
10 and 10 in the mobile 32 order section which moves to a longitudinal direction as the arrow head in 
drawing shows along the migration way 31. 

[0033] By this conventional kind of compound form radar sensor, a body detection field becomes like the 
dotted line of drawing 8 . That is, in near [ which is the insensible zone of an ultrasonic radar sensor ], it is 
a very narrow field only on the optical axis of an optical radar sensor. For this reason, in near [ of a mobile 
32 ], it is hard to discover a body which appeared on the migration way 31 suddenly, on the other hand, by 
the compound form radar sensors 10 and 10 of this operation gestalt, since the body detection field 
already spreads out in the flabellate form from near [ of a sensor ] as the continuous line of drawing 8 
shows, a sensor near body monitor field is markedly alike compared with the conventional compound form 
radar sensor, and becomes wide range, and even when a body appears suddenly in a sensor near, it 
becomes possible to discover this. 

[0034] therefore, when people are on the migration way 31, a mobile 32 is alike and more expensive [ this 
collision-avoidance capacity / the compound-die radar sensor of this invention ] compared with the 
conventional thing, although stopping before colliding with people is called for. By the way, when neither a 
supersonic wave nor a light beam occurs in failure of a sensor in the case of a reflex radar sensor, it 
cannot distinguish from the case where he has no body. Therefore, the engine-performance check with the 
normal sensor itself is needed. 

[0035] In order to inspect the detectability ability in the compound form radar sensor of this invention to 
below, the example of circuitry is explained to it. The example of a configuration of a detectability ability 
inspection circuit is shown in drawing 9 . In drawing 9 , the distance detector 41 as a distance detection 
means of an ultrasonic radar sensor to detect distance deltaL from the sending signal of transmitting 
section 12A and the input signal from receive section 12B to a body based on the above-mentioned 
detection principle is established in the ultrasonic radar sensor 12. Moreover, the distance detector 42 
which functions as the distance detection means and judgment means of an optical radar sensor of 
detecting distance deltaL from an electric eye 15 to the sending signal of a photogenic organ 14 and a 
light-receiving signal to a body is formed also in the optical radar sensor 13. And the calculation result of 
both the distance detectors 41 and 42 is outputted as output signals S1 and S2. It checks whether said 
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both outputs S1 and S2 of the coincidence check circuit 43 as a coincidence check means correspond 
within the limits of the range specified beforehand, i.e., the duplication monitor field of the ultrasonic radar 
sensor 12 and the optical radar sensor 13, when in agreement output signal S3=1 (logical value 1) is 
outputted, and S3=0 (logical value 0) is outputted at the time of an inequality. The distance information on 
said duplication monitor field is memorized in said coincidence check circuit 43, and it is the configuration 
of performing a coincidence check only by duplication monitor field within the limits. 

[0036] Next, actuation is explained. As the body monitor field A of the optical radar sensor 13 and the body 

monitor field B of the ultrasonic radar sensor 1 2 in the compound form radar sensor 1 0 show now drawing 
10 R> 0, it shall overlap in part. And a body 50 shall exist in this duplication monitor field. The body 50 with 
which both the ultrasonic radar sensor 12 and the optical radar sensor 13 exist in distance deltaL in a 
duplication monitor field is detected, and the detection distance result is inputted into the coincidence 
check circuit 43 as S2 and S1 from each distance detectors 42 and 41. In the coincidence check circuit 43, 
the distance information to input checks that it is within the limits of the distance information memorized 
beforehand, and compares the result of both the outputs S1 and S2 based on this check. And it memorizes 
until next coincidence check actuation is performed in this normal judging by outputting S3=1 as both radar 
sensor normal if in agreement. In addition, in this coincidence check circuit 43, only when the calculation 
result from outputs S1 and S2 is in the duplication field range, coincidence check actuation is performed, 
and in the case of the other monitor field, coincidence check actuation is not performed. When it follows, 
for example, the body of duplication monitor field within the limits is detected, a body detection output is 
confirmed a condition [ a coincidence check ] f and when a body is detected outside the duplication monitor 
field range with one of the ultrasonic radar sensor 12 and the optical radar sensors 13. the body detection 
output is confirmed as it is. 

[0037] With this configuration, it is inspecting that the detection function of an optical radar sensor and an 
ultrasonic radar sensor built in the compound form radar sensor is normal by checking coincidence of the 
distance computed by each sensor about the same body 50. Moreover, it is a time of a body 50 being in 
both duplication monitor field that the distance information S2 and S1 is acquired from each radar sensors 
12 and 13. Therefore, in the coincidence check circuit 43 of drawing 9 , it will also be checked that the 
monitor field of a mutual radar sensor overlaps a detectability ability check and coincidence. 
[0038] However, with neither of coincidence check configuration of drawing 9 , since both sensors cannot 
be detected but a body 50 is regarded as the coincidence check circuit 43 having no body even if the 
metaphor body 50 exists in a duplication monitor field when both the radar sensors 12 and 13 lose ability to 
detect (for example, **** to which a light beam is not floodlighted and a supersonic wave is not 
transmitted), coincidence failure of both the radar sensors 12 and 13 can be checked. 
[0039] The existence of the reverberation of an ultrasonic radar sensor is checked, for example, and the 
coincidence check circuit 43 should just be made to perform coincidence check actuation as an approach 
of solving this problem a condition [ the check with reverberation ]. As mentioned above, since, as for 
immediately after transmission to a predetermined period (reverberation period of drawing 12 ), 
reverberation remains in the case of the ultrasonic radar sensor 12, detectability ability inspection of an 
ultrasonic radar sensor can be conducted by checking this reverberation. In addition, a well-known 
approach should just be conventionally used for the approach of the engine-performance check by 
reverberation check. 

[0040] Moreover, the coincidence check circuit 43 of drawing 9 can conduct performance verification, only 
when a body 50 exists in a duplication monitor field. Therefore, it cannot but wait until a body goes into a 
duplication monitor field, or the radar sensor itself cannot but run by the configuration of drawing 9 . What 
is necessary is to install reflectors 61 and 62 in a duplication monitor field beforehand at drawing 10 , as a 
broken line shows, and just to make it monitor the existence of the reflection from reflectors 61 and 62 
continuously, in order to enable it to conduct detectability ability inspection also except a duplication 
monitor field. By carrying out like this, the reflected wave from the reflectors 61 and 62 installed in the 
duplication monitor field for every sending-signal generating of both the radar sensor is obtained, 
coincidence check actuation is always performed in the coincidence check circuit 43, and detectability 
ability inspection and the check of duplication of a monitor field can be performed. 

[0041] Furthermore, for the check of the width of face of a monitor field, reflectors 61 and 62 are installed 
in the location of distance delta L1 and delta L2 which is different to the both ends of a duplication monitor 
field, respectively. If it carries out like this, since the reflector 61 in distance deltaLI and the reflector 62 in 
distance deltaL2 can be distinguished and detected, width of face of a duplication monitor field can be 
checked according to the check with the detectable reflectors 61 and 62 of duplication monitor field both 
ends. 
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[0042] The method of installing the reflector in the both ends of a monitor field beforehand, and inspecting 
ability to detect of an optical radar sensor by the reflected light from there is indicated by Japanese 
Patent Application No. No. 305932 [ nine to ] concerning application of these people etc., and is explained 
below about this. The configuration of the inspection circuit is shown in drawing 1 1 . In drawing 1 1 , a 
reflecting plate 21 is the above-mentioned semi-conductor galvanomirror by which a rocking drive is 
carried out periodically in the drive circuit 71. The displacement detector 72 detects the displacement 

angle Of a reflecting plate 21 based on the output of the above-mentioned sensing coils 1 1 2A and 1 1 2B. A 

pulse forming network 73 generates a pulse to the reflective timing of reflectors 61 and 62. The 
detectability ability inspection circuit 74 conducts detectability ability inspection of the optical radar sensor 
13, extracts the signal by reflection of reflectors 61 and 62 based on the generating pulse signal of a pulse 
forming network 73 from the light-receiving signal of an electric eye 15, and checks detectability ability 
normal. The optical radar sensor inspection means consists of the electric eye 1 5, a displacement detector 
72, a pulse forming network 73, and a detectability ability inspection circuit 74. 

[0043] Next, actuation of this circuit is explained. In addition, since detailed actuation is indicated by 
Japanese Patent Application No. No. 305932 [ nine to ] mentioned above, it explains briefly here. If a 
reflecting plate 21 rocks periodically the monitor field of the range to reflectors 61-62, induced voltage will 
occur in the above-mentioned sensing coils 112A and 112B in the amplitude corresponding to the 
displacement angle of a reflector 21, and the voltage signal corresponding to the displacement angle of a 
reflecting plate 21 will input into a pulse forming network 73 from the displacement detector 72. In a pulse 
forming network 73, level assay of the voltage signal from the displacement detector 72 and the phase 
inversion signal of this voltage signal is carried out, respectively, and a pulse signal is generated in tongue 
MINGU from which the reflected light from reflectors 61 and 62 is obtained, respectively. In the 
detectability ability inspection circuit 74. if both signals synchronize and input based on the light-receiving 
signal from an electric eye 15, and the pulse signal from a pulse forming network 73, it will judge that it is 
normal and a normal check output will be generated. 

[0044] If it does in this way, the reflecting plate 21 is scanning the range of reflectors 61 and 62 
periodically normally, and it can turn out that the reflected light from reflectors 61 and 62 is received 
normally, and the detectability ability of the optical radar sensor 13 can be inspected, and by confirming the 
output of the coincidence check circuit 43, on condition that the optical radar sensor 13 is normal, 
detectability ability of the compound form radar sensor 10 can be inspected, and the dependability of the 
body monitor of the compound form radar sensor 10 is markedly alike, and always improves. 
[0045] 

[Effect of the Invention] Since the body monitor field by the optical radar sensor becomes a flabellate form 
according to invention of claims 1 and 4 as explained above, by the ultrasonic radar sensor, the near field 
which cannot perform a body monitor can also be broadly supervised now, can make a monitor field wide 
range compared with the conventional compound form radar sensor, and can improve the dependability of a 
body monitor. 

[0046] If a body exists in the monitor field to which an ultrasonic radar sensor and an optical radar sensor 
overlap according to invention of claim 2, since it can inspect whether the detectability ability of both the 
radar sensor is normal, the dependability of a compound radar sensor can improve more. In invention of 
claim 3, while being able to inspect the detectability ability of an ultrasonic radar sensor and an optical 
radar sensor, the width of face of a monitor field can also be checked. 

[0047] Like the publication to claim 5, if a semi-conductor galvanomirror is used, an optical radar sensor 
can be miniaturized for the light beam scan means of an optical radar sensor, as a result the miniaturization 
of a compound form radar sensor can be attained for it. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The external view of the 1st operation gestait of the compound form radar sensor of this 

inYontion 

[Drawing 2] The schematic diagram of the rotation device of the optical radar sensor of an operation 
gestait same as the above 

[Drawing 3] The schematic diagram of the optical fiber used for (A) and (B) optical radar sensor 
[Drawing 4] The comparison Fig. of the monitor field of this invention and the conventional example 
[Drawing 5] The schematic diagram showing another operation gestait of the optical radar sensor rotation 
device of the compound form radar sensor of this invention 

[Drawing 6] Drawing showing the configuration of a semi-conductor galvanomirror 
[Drawing 7] The A-A view sectional view of drawing 6 

[Drawing 8] Drawing showing the application of the compound form radar sensor of this invention 
[Drawing 9] The block diagram showing the example of a configuration of the detectability ability inspection 
circuit of the compound form radar sensor of this invention 

[Drawing 10] The plot plan of a reflector used for detectability ability inspection of an optical radar sensor 
[Drawing 1 1] Drawing showing the example of a configuration of the detectability ability inspection circuit 
of the optical radar sensor using the reflector of drawing 10 

[Drawing 12] The explanatory view of the reverberation of an ultrasonic radar sensor 
[Drawing 1 3] The block diagram of conventional equipment 

[Drawing 14] The schematic diagram of the internal configuration of drawing 13 

[Description of Notations] 

10 Compound Form Radar Sensor 

12 Ultrasonic Radar Sensor 

1 3 Optical Radar Sensor 

14 Photogenic Organ 

1 5 Electric Eye 

16 Reflector 

18 Rotation Equipment 

21 Reflecting Plate 

41 42 Distance detector 

43 Coincidence Check Circuit 

50 Body 

61 62 Reflector 

72 Displacement Detector 

73 Pulse Forming Network 

74 Detectability Ability Inspection Circuit 
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